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1.0 INTRODUCTION

The purpose of this technical study is to provide a description of the methodologies
used to develop concentration data for ozone and particulate matter with an
aerodynamic diameter less than or equal to 2.5 micrometers (PM2.5) for potential
health impacts from the San Jose West Mixed Use Plan project (the “Project”)
emissions. The concentration data were used in health impact analysis (HIA)
calculations completed with the EPA Benefits Mapping and Analysis Program -

Community Edition (BenMAP—CE).1 The intent is to provide quantitative
photochemical modeling results that meet the EIR evidentiary requirements for HIAs,
as stated by the California Supreme Court in the Friant Ranch Case decision.

In the California Supreme Court decision in Sierra Club versus County of Fresno
(S219783, December 24, 2018), or the “Friant Ranch” case, the Court found the
Environmental Impact Report (EIR) to be inadequate because it failed to make a
reasonable effort to include an analysis that correlates project emissions to impacts
on human health. In particular, the Court focused on air quality impact analysis for
significant project oxides of nitrogen (NOx) emissions, that are a precursor to ozone
formation, and PMazs emissions. The Court concluded that an EIR should meet
evidentiary requirements, such as: 1) including sufficient detail to enable reviewers
to understand and to consider meaningfully the issues the project raises, and 2)
making a reasonable effort to connect a project’s air quality impacts to likely health
consequences, or explain why such air quality analysis is not feasible at the time of
drafting the analysis.

The proposed Project is located within the jurisdiction of the Bay Area Air Quality
Management District (BAAQMD). The BAAQMD conducts photochemical modeling
studies to address attainment of the ozone and PMa.;s state and federal ambient
standards, and localized health impacts under the Community Air Protection Program
(CAPP) or AB 617. To review regional PMz.s impacts in the Bay Area and specifically,
the West Oakland AB 617 community, BAAQMD recently completed a modeling study
using a photochemical model, the Community Multiscale Air Quality Model (CMAQ),
for 2016 emissions.’ BlueScape obtained the electronic files used to run CMAQ from
BAAQMD. These files were the basis for using another photochemical model, the
Comprehensive Air Quality Model with Extensions (CAMx), to review potential ozone

and PM2s impacts from the Project, as presented in this report.3 The emissions

! Environmental Benefits Mapping and Analysis Program - Community Edition (BenMAP-CE), 2019.
www.epa.gov/benmap, page last updated August 22, 2019.

2 Tanrikulu, S., S. Reid, B. Koo, Y. Jia, J. Cordova, J. Matsuoka, and Y. Fang, 2019. Fine Particulate
Matter Data Analysis and Regional Modeling in the San Francisco Bay Area to Support AB617. Air
Quality modeling and Analysis Section Publication No. 201901-017-PM.
www.baagmd.gov/~/media/files/ab617-community-health/west-
oakland/baagmd_2016_pm_modeling_report-pdf.pdf?la=en (last accessed 30-Mar-2020).

3 CAMx Support Software, 2020. www.camx.com/download/support-software.aspx (last accessed 30-
Mar-2020).
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precursors to ozone formation are NOx and Volatile Organic Compounds (VOCs).
VOCs include Reactive Organic Gases (ROG) that comprise Total Organic Gases
(TOG).

The BAAQMD has not developed guidance under the California Environmental Quality
Act (CEQA) in light of the Friant Ranch decision to date, regarding procedures to
evaluate specific health impacts from a project’s ozone and PMz.s emissions. Three
other air districts in California have released a legal position on the Friant Ranch case
or have developed draft modeling guidelines. The SCAQMD wrote an Amicus Curiae
brief (filed April 13, 2015) which stated the difficulty of quantifying a project’s health
impacts for such pollutants as ozone, due to the need to consider the impact of a
relatively small amount of emissions on overall regional pollution impacts.4 However,
the SCAQMD did conclude that such regional impact modeling could be feasible for
larger projects. The SCAQMD has demonstrated the feasibility of completing regional
photochemical modeling concentration analysis for regional ozone and PMas
emissions, connecting the results to specific predicted health impacts, in the 2016 Air
Quality Management Plan (AQMP)5 and related reports. The photochemical modeling
completed by SCAQMD with CMAQ is described in Appendix V to the AQMP.6 The
SCAQMD discusses quantification of public benefits of the 2016 AQMP using BenMAP-
CE.

The San Joaquin Valley Air Pollution Control District (SJVAPCD) released a similar
Amicus Curiae brief stating that models are not available to conduct an appropriate
analysis.7 In its brief, SIVAPCD acknowledged that while health risk assessments for
localized air toxics impacts, such as diesel particulate matter, are commonly
prepared, “it is not feasible to conduct a similar analysis for criteria air pollutants
because currently available computer modeling tools are not equipped for this task.”
The SIVAPCD further noted that emissions solely from the Friant Ranch project (which
equate to less than one-tenth of one percent of the total NOx and VOC emissions in
the Central Valley) is not likely to yield valid information, and that any such
information should not be “accurate when applied at the local level.”

In late 2019, the Sacramento Metropolitan AQMD (SMAQMD) released Interim
Guidance suggesting that, where air quality emission impacts are deemed to be
significant under CEQA, project applicants should provide a technical (or quantitative)
analysis and make a finding on whether specific health impact review of ozone and

4 SCAQMD, 2015. Amicus Curiae Brief filed on Case S219783 in the Supreme Court of California,
Sierra Club et. al. v County of Fresno and Friant Ranch, L.P. April 13, 2015.

5 SCAQMD, 2019. Final 2016 AQMP-CARB/EPA/SIP Submittal. www.agmd.gov/home/air-quality/clean-
air-plans/air-quality-mgt-plan/final-2016-agmp (last accessed 19-Aug-2019).

6 SCAQMD, 2019. Appendix V: Modeling & Attainment Demonstrations. www.agmd.gov/docs/default-
source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/final-2016-
agmp/appendix-v.pdf?sfvrsn=10 (last accessed 19-Aug-2019).

7 SJVAPCD, 2015. Amicus Curiae brief filed on Case $219783 in the Supreme Court of California, Sierra Club et.
al. v. County of Fresno and Friant Ranch, L.P. April 13, 2015.

BlueScape Environmental 2 July 9, 2020



San Jose West Mixed Use Plan Project CAMx Photochemical Modeling Study
San Jose, California to Support a Health Impact Analysis

PM.sis feasible.® If such a health impact analysis (for example using a photochemical
model with BenMAP) is not feasible, the guidance suggests that the CEQA documents
explain why the analysis is not feasible. Such an explanation could include review
and discussion of models typically used currently for health impact analysis, including
CalEEMod, EMFAC, OFFROAD, BenMAP and HARP2, combined with an explanation of
the extent to which these and any other tools identified could assist in describing the
project’s health impacts from ozone and PM2.s emissions.

In contrast to the SCAQMD and SJVAPCD legal positions and approach to address the
Friant Ranch decision, the SMAQMD has released the draft Guidance to Address the
Friant Ranch Ruling for CEQA Projects in the Sac Metro Air District, which replaces
the Interim Guidance.’ The guidance document provides insight on potential ozone
and PM2zs impacts that may occur due to project development in the Sacramento
region, from a project’s NOx, VOC, carbon monoxide (CO) and oxides of sulfur (SOx)
emissions. Screening look-up tables that can be used to estimate specific health
effects in certain strategic growth areas. The screening look-up tables were
developed using CAMx photochemical modeling. For projects with significant
emissions outside of the strategic growth areas, the document provides guidance on
the use of a photochemical model to complete quantitative estimates of ozone and
PM2.s concentrations and health impacts from these pollutants.

A photochemical modeling study similar to that presented within this technical report
was recently competed as a technical appendix to the Draft EIR for Amendment to
the San Jose Mineta Airport Master Plan.”® The Mineta Airport site is located about
one mile to the northwest of the Project site’s northern extent. The Mineta Airport
technical study used the CAMx model to review the ozone and PM2 s health impacts
from aircraft, airport ground operations, mobile on-road, and other sources, on ozone
and PMazs concentrations, with relative health impact changes estimated using CAMx

model concentration output input to the BenMAP model. "

2.0 REPORT SUMMARY

To complete the photochemical modeling work to support the Project HIA as
described in this technical study, BlueScape generally followed the BAAQMD 2016
PM2.s CMAQ study methods, to develop ozone and PMa2s concentration data that

8 SMAQMD, 2019. Friant Ranch Interim Recommendation. April 25, 2019.
www.airquality.org/LandUseTransportation/Documents/FriantInterimRecommendation.pdf
9
SMAQMD, 2020. Guidance to Address the Friant Ranch Ruling for CEQA Projects in the Sac Metro Air
District (Draft, Revised), prepared by Ramboll. June 2020.
www.airquality.org/LandUseTransportation/Documents/SacMetroFriantDraftFinalPublic2020-06-
15.pdf#search=friant%20ranch
0
! City of San Jose, 2019. Draft Environmental Impact Report Amendment to Norman Y. Mineta San
Jose International Airport Master Plan, City of San Jose PP 18-103, SCH #2018102020, David J.
Powers & Associates, November 2019.

1 EPA, 2019. Environmental Benefits Mapping and Analysis Program - Community Edition (BenMAP-
CE). www.epa.gov/benmap (last accessed 05-Apr-2020).
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Environmental Science Associates (ESA) then used to run a BenMAP-CE health impact
analysis. The BAAQMD used 2016 emissions and modeling files as the base case year
for their photochemical modeling effort. In the Project study, it was also deemed
prudent to use 2016 as the base case emissions and meteorological data year.

The meteorological and emissions data electronic files used by BAAQMD for their
study were delivered to BlueScape Environmental by BAAQMD via a public
information request. The 2016 base case CMAQ files provided by BAAQMD, which
included the speciated NOx, TOG, particulate matter with an aerodynamic diameter
less than or equal to 10 micrometers (PM10), and PMz.s emissions, were converted for
use in CAMx with appropriate CMAQ-to-CAMx conversion tools.12 The BAAQMD also
provided their 2016 Weather Research and Forecasting Model (WRF v3.8)
meteorological data, which were also converted for use in CAMx using appropriate
tools. Because of its improved usability over CMAQ, CAMx was chosen as the
photochemical model in the study.

Using the 2016 Weather Research and Forecasting Model (WRF) predictions coupled

with the converted CMAQ input files, CAMx (v.6.5)13 photochemical modeling was
performed for seven (7) scenarios: the 2016 base case year (for model performance
validation), future Project year 2029 and 2032 Baseline emissions without Project

emissions added; 2029 and 2032 Baseline emissions with non-mitigated Project14
emissions added, and 2029 and 2032 Baseline emissions with mitigated Project
emissions added. The 2029 Project year includes construction emissions, as well as
operational emissions from prior completion of Project work, that will occur in the
same year. The 2032 Project year is intended to represent future operational
emissions at full Project buildout. For the 2029 and 2032 Baseline years, the 2016
CAMx emissions were grown to the future years based upon growth factors developed
using the California Air Resources Board (CARB) CEPAM 2016 SIP Standard Emission

15
Tool.

A Model Performance Evaluation (MPE) of the 2016 CAMx air quality modeled results
was completed. The CAMx model was run for the entire 2016 base case year. The
MPE was conducted as a comparison of the hourly CAMx model predictions for the
Project study, to the original hourly BAAQMD CMAQ model predictions. Average gross
error and bias statistics were estimated at the county-level for ozone and PM2s for
each month of 2016. Because the gross error and bias values that resulted were small

2 Ramboll ENVIRON, 2016. CMAQ2CAMX. www.camx.com/getmedia/a5932a8e-f133-4658-bb72-
f5e78a1d9942/cmaq2camx-22sep16.tgz (last accessed 05-Apr-2020).

B Ramboll ENVIRON, 2017. Comprehensive Air Quality Model with Extensions (CAMXx).
http://www.camx.com.

14 ) - . . " . . .
The Project emissions were considered all to be “new,” that is, the incremental localized net
emission increases or decreases from shifting current regional or local vehicle trips to the Project
location were not considered, only the emissions related to the Project.

"> CARB, 2018. CEPAM: 2016 SIP - Standard Emission Tool.
www.arb.ca.gov/app/emsinv/fcemssumcat/fcemssumcat2016.php (last accessed 05-Apr-2020).
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(i.e., a few tenths of a ppb for ozone and a few hundredths of a pg/m3 for PM..s), the
CAMx modeling system was deemed suitable for use in the study.

For the six future-year modeling scenarios, maximum daily 8-hour average (MDAS8)
ozone concentrations and maximum annual 24-hour average PM2.s concentrations
were developed using CAMx for import into EPA’s BenMAP-CE model. This report
describes the methodology used to complete the ozone and PM2.s concentration
modeling, including the CAMx modeling system, WRF model meteorological data
inputs, CAMx model emission inputs and other input assumptions, and the output
files prepared for BenMap-CE. The concentration results are described in tables and
figures.

3.0 SUMMARY OF THE MODELING SYSTEM

Photochemical grid models (PGMs), are recognized and routinely utilized tools for
regulatory analysis such as assessing emission control strategies in pursuit of
attaining a particular National Ambient Air Quality Standard (NAAQS). PGMs are
large-scale mathematical air quality models that represent the physicochemical
processes that occur in the atmosphere. PGMs simulate the changes of atmospheric
pollutant concentrations due to changes in the constituent makeup of anthropogenic,
biogenic, and geogenic emissions emitted to the atmosphere. PGMs are applied at
multiple spatial scales from local, regional, national, and global over periods of time
that span weekly, monthly, and annual scales.

Over the last five decades, EPA has devoted significant resources to develop PGMs
for the assessment of air pollution issues, including health impact assessments and
evaluation of emissions control strategies. The EPA's Air Quality Modeling Group has
used photochemical models as part of its modeling analyses to support policy and
regulatory decisions. Finally, EPA has developed guidance on the use of these

16
models.

CAMXx is a state-of-the-art regional air quality modeling system developed by Ramboll
ENVIRON that can be used to simulate the physical and chemical processes that
govern the formation, transport, and deposition of gases and particulates in the
atmosphere. The structure of the CAMx modeling system is shown in Figure 1.

e EPA, 2017. Modeling Guidance and Support. https://www.epa.gov/scram/modeling-guidance-and-
support (last accessed 22-Apr-2020).
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BAAQMD CMAQ Input Files Post-Processing And Analysis

Chemistry Transport Model

(CAMX)

Figure 1. Components of the CAMx Modeling System

The components shown in Figure 1 are:

WRF: Weather Research and Forecasting Model, v3.8. WRF was used to
generate the meteorology data for CMAQ modeling by BAAQMD. WRF output
files from BAAQMD were post-processed for use in CAMXx.

CAMx: Comprehensive Air Quality Model with Extensions, v6.5. The CAMx
model was run using converted BAAQMD CMAQ input files and meteorology
post-processed from BAAQMD WRF output files.

Initial and Boundary Conditions: Initial and boundary photochemical
conditions for the spatial domain and the modeling time period.

Emissions Inventory: An emissions database for the scenario, spanning the
time period, spatial domain, and species list required by CAMx. Generally,
CAMx obtains its emissions inventories from the EPA’s SMOKE (Sparse Matrix
Operator Kernel Emissions)17 Modeling System. In this Project, a complete
emissions inventory for Year 2016 in CMAQ-format files was provided by
BAAQMD, then converted to CAMx format to be used in this analysis.

Post-Processing and Analysis: Software tools used to post-process CAMx
results for further analysis and data visualization. The following tools were
used in this Project for CAMx post-processing:

o VERDI: Java program for visualizing meteorology, emissions, and air
quality modeling data. With options for overlaying GIS Shapefiles and

v CMAS, 2018. SMOKE. www.cmascenter.org/smoke/index.cfm (last accessed 20-Aug-2019).
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observational data onto model output, VERDI offers a range of options for
viewing atmospheric modeling data. VERDI was used in this Project to
validate emissions re-gridding and output concentrations from CAMx.

o Panoply: netCDF, HDF and GRIB Data Viewer. Used alongside VERDI to
visualize CAMx output data and to extract CSV files from CAMx post-
processed output files, stored in netCDF format.

o NCL Scripts: The NCAR Command Language (NCL) is a free interpreted
language designed specifically for scientific data processing and
visualization. In this Project, NCL was used to transform BAAQMD CMAQ
emission data files and to incorporate the Project’s emissions model into
the Baseline emissions.

o BenMAP-CE: EPA Benefits Mapping and Analysis Program - Community
Edition, BenMAP-CE is an open-source software that calculates the number
and economic value of air pollution-related deaths and illnesses.

4.0 MODELING DOMAIN

The modeling domain chosen for the Project study was the same one used in the
BAAQMD CMAQ 2016 modeling run. Data from the final modeling grid used by
BAAQMD was used for the CAMx run, as boundary and initial conditions from BAAQMD
CMAQ already incorporated data from coarser grids. This final grid covered an area
740 by 740 kilometers, using a 4-km grid size and 185 by 185 cells. Figure 2 shows
this grid layout, used by both the BAAQMD for CMAQ model runs, and for Project
CAMx model runs.
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Figure 2. BAAQMD CMAQ and CAMx Modeling Grid

5.0 WRF - WEATHER RESEARCH AND FORECASTING MODEL DATA

The WRF model is a next-generation mesoscale numerical weather prediction system
designed for both atmospheric research and operational forecasting applications. The
model generates 3D wind fields for a specific domain, using telescopic grids to pass
regional phenomena down to smaller areas. WRF is an integral part of both CMAQ
and CAMx modeling systems.

BAAQMD used WRF v3.8 to generate the meteorological fields needed by for their
2016 CMAQ run. Output files from this WRF run were delivered to BlueScape
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Environmental and post-processed using the wrfcamx v4.7 post processing tool. ™
Table 1 below contains the selected WRF modeling configuration used by BAAQMD.

TABLE 1
WRF MODELING CONFIGURATION

BAAQMD WRF data, final grid:
e 4-km grid cell, 189 x 189 grid cells in size, total area:

Grid Definition 756 X 756 kms

Initial and Boundary NCEP North American Mesoscale (NAM) 12 km Analysis,
Conditions Grid 218
Vertical Layers 50 Layers with the lowest layer at 18 m agl.

Analysis nudging at every 6 hours for the outermost
Data Assimilation domain only. No temperature and moisture nudging
within the PBL.

6.0 CAMX MODEL SETUP

The CAMx model was setup to use the same grid as the final grid from the BAAQMD
CMAQ model run. Table 2 contains the general CAMx model configuration used, while
Table 3 contains the grid configuration.

'® Ramboll ENVIRON, 2016. WRF2CAMX. www.camx.com/getmedia/e9277c52-5c22-4417-968b-
ea9b18d62a1b/wrfcamx-26feb19_1.tgz (last accessed 05-Apr-2020).
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TABLE 2
GENERAL CAMX CONFIGURATION
Chemical Mechanism SAPRCO_7 with version “c” toluene updates gas-phase
mechanism
Advection Solver Piecewise Parabolic Method (PPM)
Chemical Solver Euler Backward Iterative solver (EBI)
Plume-In-Grid Greatly Reduced Execution and Simplified Dynamics
Submodel Submodel (GREASD)
Dry Deposition Model Zhang 2003
Photolysis In-line Calculation
TABLE 3
4-KM GRID CONFIGURATION
Grid Definition 4-km grid cell, 185 x 185 grid cells in size, total area: 740
X 740 kms

7.0 EMISSIONS INVENTORIES

The CAMx model requires input of hourly, gridded criteria pollutant emissions of both
anthropogenic and biogenic sources that have been spatially allocated to the
appropriate grid cells and chemically speciated for the model’s applicable chemical
mechanism.

Gridded area emissions, elevated point source emissions, boundary and initial
conditions were converted from BAAQMD CMAQ input files using the cmag2camx
conversion tool, changing the chemical mechanism from CB06 to SAPRC07. The 2016
CAMx emissions inventory was used for the validation model run. The gridded
emission files include TOG, NOx, PMio and PM2s5. PMio was included to obtain the
overall particulate concentration results. The TOG and particulate data were entered
into CAMx by chemical species. Project SOx and CO emissions were not included in
the analysis, due to their small contribution to secondary PM2.s and ozone formation.

The future year baseline 2029 and 2032 CAMx ROG, NOx, PMio, and PM2.s emissions
were grown, or scaled, from 2016 emissions, using growth factors developed from
the CEPAM SIP Standard Emission tool developed by the California Air Resources
Board. CEPAM lists emissions by source category; stationary sources, areawide
sources, mobile sources, and natural sources. Each source category has
subcategories, such as stationary source type, on-road and off-road subcategories.

BlueScape Environmental 10 July 9, 2020
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These CEPAM categories and subcategories were matched with the BAAQMD CMAQ
emission files source categories and subcategories. Tables 4-7 summarize the Project
Non-Mitigated and Mitigated emissions by source category for the 2029 and 2032
Project years.

TABLE 4
2029 NON-MITIGATED PROJECT EMISSIONS BY SOURCE TYPE, LB/DAY
Type | ROG | NOx | PM1o | PMys
Construction
On-road Mobile 3.05 77.5 14.0 3.24
Off-road Mobile 81.8 43.9 11.4 6.79
Total 84.9 121 25.4 10.0
Operational
On-road Mobile 128 241 255 57.5
Off-road Mobile 203 6.49 0.170 0.156
Stationary 0.842 16.0 5.30 3.63
Total 332 263 260 61.3
TABLE 5
2032 NON-MITIGATED PROJECT EMISSIONS BY SOURCE TYPE, LB/DAY
Type | ROG | NOx | PMio | PM.s
Operational
On-road Mobile 96.6 199 250 56.0
Off-road Mobile 0.508 5.11 0.170 0.156
Stationary 394 32.1 8.61 6.05
Total 491 237 259 62.2
BlueScape Environmental 11 July 9, 2020
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TABLE 6
2029 MITIGATED PROJECT EMISSIONS BY SOURCE TYPE, LB/DAY
Type | ROG | NOx | PMio | PMa.s
Construction
On-road Mobile 1.24 54.2 9.2 2.63
Off-road Mobile 81.3 39.9 11.3 6.65
Total 82.5 94.1 20.5 9.3
Operational
On-road Mobile 94 181 194 43.7
Off-road Mobile 203 5.72 0.144 0.133
Stationary 0.497 1.8 4.86 3.20
Total 298 189 199 47.0
TABLE 7
2032 MITIGATED PROJECT EMISSIONS BY SOURCE TYPE, LB/DAY
Type | ROG | NOx | PM1o | PMa.s
Operational
On-road Mobile 65.0 143 183 40.9
Off-road Mobile 0.432 4.35 0.144 0.133
Stationary 393 6.0 7.81 5.27
Total 458 153 191 46.3

The incremental Project emissions were incorporated into the baseline 2029 and 2032
emissions using NCL scripts integrated with Earth System Modeling Framework
(ESMF) software. Project ROG emissions were converted to TOG emissions using
conversion factors. For each Project scenario, in 2029 and 2032, both non-mitigated
and mitigated scenarios, the following data was incorporated into the baseline
gridded emission files using the NCL scripts:

- Temporal allocation of construction emissions by day-of-week and hour-of-
day.

- Temporal profiles extracted from BAAQMD CMAQ files for allocation of non-
construction Project emissions, weekend-weekday and by time of day, for
aggregated source categories.

BlueScape Environmental 12 July 9, 2020



San Jose West Mixed Use Plan Project CAMx Photochemical Modeling Study
San Jose, California to Support a Health Impact Analysis

- Spatial distribution of Project emissions from mobile sources, in a 9x9 grid
centered on the Project site.

- Speciation profiles of Project emissions for CAMx SAPRCO07 specific gas and
aerosol species.

Using this input data, new Project emissions were generated hour by hour for the
entire simulation year. Per relevant CAMx species, incremental emissions were
apportioned to the corresponding grid cells, and complete Project emissions database
were generated for each scenario. Figure 3 shows the Project site location and
emissions apportionment fractions by 4-km grid cell, with all the fractions adding to
1.0. No Project emissions were apportioned outside the grid cells shown in Figure 3.

¢Site'lfocation

Apportionment Factor

Figure 3. Project Emissions Apportionment to Grid Cells
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8.0 MODEL PERFORMANCE EVALUATION

Air quality modeling studies are obliged to include efforts to assess the ability of an
air quality modeling system to reliably recreate observed air quality events. In the
current context of this study, the air quality modeling system is the combined
meteorological modeling system (WRF), the photochemical modeling system (CAMx),
and modeling input data sets. The air quality modeling system was derived from the
BAAQMD’s 2016 air quality modeling system. As BAAQMD used the CMAQ
photochemical model, BlueScape adapted the CMAQ data bases for use with the CAMx
photochemical model using appropriate tools.

The BAAQMD performed a model performance evaluation (MPE) for the 2016 period
and deemed its CMAQ-based air quality modeling system adequate for use in
additional studies." Therefore, it is sufficient that if the CAMx-based system, which
again was based on the BAAQMD data bases, replicates the CMAQ-based air quality
modeling predictions, then the CAMx-based system is also adequate for use in further
air quality studies.

The average daily gross error and average daily bias for ozone and PM2.s between the
BAAQMD CMAQ-based predictions, and completed CAMx-based prediction that is the
subject of this study were computed for each month of 2016 and each California
County. As these numbers were small, it was deemed that the CAMx-based system
was suitable, and performed well for use in this effort.

9.0 CAMX MODELING RESULTS

The CAMx modeling results are presented in this section. Section 8.1 compares the
impact of Project TOG and NOx emissions on local and regional ozone concentrations,
non-mitigated and mitigated, to 2029 and 2032 baseline scenarios. A comparison of
the impact of Project PM2.s and PM1o emissions, non-mitigated and mitigated, on local
and regional PM2.s concentrations is presented in Section 8.2.

9.1 Ozone Concentration Results

Ozone modeling results are presented in Tables 8 to 11, for the CAMx 4-km grid in
parts per billion by volume (ppbv), maximum average daily 8-Hour (MDAS8)
concentrations.

For the 2029 scenario, Tables 8 and 9 compare the Project emissions changes at the
grid cell with the highest change, both non-mitigated and mitigated scenarios, to the
baseline concentration results. The maximum MDA8 Project change for either
scenario is 0.016%, for the non-mitigated emissions scenario.

19 Tanrikulu, S., S. Reid, B. Koo, Y. Jia, J. Cordova, J. Matsuoka, and Y. Fang, 2019. Fine Particulate
Matter Data Analysis and Regional Modeling in the San Francisco Bay Area to Support AB617.
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TABLE 8

CELL WITH THE HIGHEST CHANGE

2029 CAMX MODELING RESULTS FOR THE BASELINE AND NON-MITIGATED
PROJECT SCENARIOS, DAILY MAXIMUM 8-HOUR AVERAGE OZONE, AT THE GRID

WITH THE HIGHEST CHANGE

Baseline Scenario Project Scenario | Maximum Project | Maximum Project
(ppbv) (ppbv) Change (ppbv) Change (%)
71.637 71.648 0.011 0.016

TABLE 9

2029 CAMX MODELING RESULTS FOR THE BASELINE AND MITIGATED PROJECT
SCENARIOS, DAILY MAXIMUM 8-HOUR AVERAGE OZONE, AT THE GRID CELL

Baseline Scenario
(ppbv)

Project Scenario
(ppbv)

Maximum Project
Change (ppbv)

Maximum Project
Change (%)

71.637

71.646

0.010

0.014

For the 2032 scenario, Tables 10 and 11 compare the Project emission changes at
the grid cell with the highest change, both non-mitigated and mitigated scenarios, to
the baseline concentration results. The maximum MDAS8 Project change for either
scenario is 0.016%, for the non-mitigated emissions scenario.

TABLE 10

CELL WITH THE HIGHEST CHANGE

2032 CAMX MODELING RESULTS FOR THE BASELINE AND NON-MITIGATED
PROJECT SCENARIOS, DAILY MAXIMUM 8-HOUR AVERAGE OZONE, AT THE GRID

WITH THE HIGHEST CHANGE

Baseline Scenario Project Scenario | Maximum Project | Maximum Project
(ppbv) (ppbv) Change (ppbv) Change (%)
67.573 67.584 0.011 0.016

TABLE 11

2032 CAMX MODELING RESULTS FOR THE BASELINE AND MITIGATED PROJECT
SCENARIOS, DAILY MAXIMUM 8-HOUR AVERAGE OZONE, AT THE GRID CELL

Baseline Scenario
(ppbv)

Project Scenario
(ppbv)

Maximum Project
Change (ppbv)

Maximum Project
Change (%)

67.573

67.583

0.010

0.014

Figures 4 and 5 display the modeled MDA8 ozone concentration results for the 2029
and 2032 scenarios, comparing the difference from non-mitigated (Figure 4 and 5
central panels) or mitigated (Figure 4 and 5 right panels) Project ozone impacts, to
baseline concentrations, in units of ppbv.
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FIGURE 4. OZONE 2029 SCENARIO MAXIMUM DAILY 8-HOUR (MDAS8) AVERAGE CONCENTRATIONS
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FIGURE 5. OZONE 2032 SCENARIO MAXIMUM DAILY 8-HOUR (MDAS8) AVERAGE CONCENTRATIONS
COMPARISON OF BASELINE TO NON MITIGATED PROJECT EMISSIONS AND PROJECT MITIGATED EMISSIONS
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9.2 PMasConcentration Results

The PM2.s modeling results are presented in Tables 12 to 15, for the CAMx 4-km grid
in micrograms per meters cubed (ug/m3), annual daily, or 24-hour, average PMa s.

For the 2029 scenario, Tables 12 and 13 compare the Project emissions changes at
the grid cell with the highest change, both non-mitigated and mitigated scenarios, to
the baseline concentration results. The maximum annual daily PM2.s Project change
for either scenario is 1.0%, for the non-mitigated emissions scenario.

TABLE 12
2029 CAMX MODELING RESULTS FOR THE BASELINE AND NON-MITIGATED
PROJECT SCENARIOS, DAILY AVERAGE 24-HOUR PM2z;5, AT THE GRID CELL WITH
THE HIGHEST CHANGE

Baseline Scenario Project Scenario b Maximum
(ug/m?3) ](ug/m3) Project Change | Project Change
(ug/m?) (%)
18.87 19.06 0.19 1.0
TABLE 13

2029 CAMX MODELING RESULTS FOR THE BASELINE AND MITIGATED PROJECT
SCENARIOS, DAILY AVERAGE 24-HOUR PMz;5, AT THE GRID CELL WITH THE

HIGHEST CHANGE

. . . . Maximum Maximum
Baseline Scgnario | Project Scetario | project Change | Project Change
(ng/m?3) (%)
18.87 19.00 0.13 0.7

For the 2032 scenario, Tables 14 and 15 compare the Project emissions changes at
the grid cell with the highest change, both non-mitigated and mitigated scenarios, to
the baseline concentration results. The maximum annual daily PM2.s Project change
for either scenario is 0.84%, for the non-mitigated emissions scenario.

2032 CAMX MODELING RESULTS FOR THE BASELINE AND NON-MITIGATED
PROJECT SCENARIOS, DAILY AVERAGE 24-HOUR PM2;5, AT THE GRID CELL WITH

TABLE 14

THE HIGHEST CHANGE

. . . . Maximum Maximum
Basel(l::/f:f)narlo Pro;c(e:l:st’/S;?;arlo Project Change | Project Change
(ng/m?3) (%)
18.99 19.15 0.16 0.84
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TABLE 15
2032 CAMX MODELING RESULTS FOR THE BASELINE AND MITIGATED PROJECT
SCENARIOS, DAILY AVERAGE 24-HOUR PMz;5, AT THE GRID CELL WITH THE
HIGHEST CHANGE

. . . . Maximum Maximum
Basel;::/i::s)nano Pro;acl:;/S;esr)larlo Project Change | Project Change
(ug/m?3) (%)
18.99 19.12 0.12 0.65

Figures 6 and 7 display the modeled annual daily 24-hour PMz s for the 2029 and 2032
scenarios, comparing the difference from non-mitigated (Figure 6 and 7 central
panels) or mitigated (Figure 6 and 7 right panels) Project PM.s impacts, to the
baseline concentrations, in units of (ug/m3).
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